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ABSTRACT 

PROBLEM TO BE SOLVED: To speed up data transfer accompanying a data 
conununication between processors by synchronizing the inter-processor data 
transfer, the CPUs of the processors, and data transfer between the CPUs 
and memories with the same specific lock signal. 

SOLUTION: A network interface unit 4 controls data transfer between a 
processor 5 and a communication network 1. To communicate data, the data 
transfer is synchronized with the clock signal of a clock signal line 10 
which is inputted at an operation frequency and a transfer rate common to a 
bus connecting the communication *network*, *processor* 5, memory interface 
unit 6, and local memory 3 present on a data transfer path. Consequently, 
no bottleneck is generated on the path of the data transfer and the 
*multiprocessor* system which enables the efficient data communication can 
be structured. 
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I 1 v»»y«!y«4'X^A«9lM 



1 

[fS^ia 1 ] ISIS^orn-fe -/^t. igro-b -yvcors 

[00 0 1] 
[0002] 

[fi!*c7)j$ffi] -^jl^^Tu^ -/^i^x^Mzi6\^X\t. 
[00 0 3] 09 (i. ^^3ft^0'e;^f'ru-b*y1^>'XxA 

(^mu<r>i^x^j^mm:^'rmx-hh^ 'ii9(c*5v^t. 

QQa-QQnliy-K (#1-#N) . 9 0(i:3iii^- 
•y hy-^. 9 1 a'-9 1 n\t^-/ VU-^T^r^ ^ 
9 2a'-9 2n«i:rn-t:^y'9-Xl^;><Vh. 93a — 9 3 
n(io-;<^;U^^U. 9 4 a — 9 4 nttiifi^t-y h V— 
yrJ^-yx-^XM'x. 9 5 a— 9 5n{in— 

[0004] Mfi^t-y h:?-:^ 9 0\t. mt\i. -T)]^^ 



(2) ^^¥9-6 2 64 1 

2 

^ix^f-'-^'jifiST**)-!). ^-y hv-^r^:r5'9 1 
a — 9 1 nii:. fflft^-y hV-^ 9 0 ^rn-fc: ^y^f 
y>'h92a'-92 niOrBl^^-^-r^tStEHIiar 
D-;^;P^qt'J 9 3 a — g 3 nti. Tn-ir -y -^fXl^^ >- 
h9 2a— 9 2n(C. n— ;?:?;Wn'X 9 5 a— 9 5 n(Cj: 

[0005] Il9tc:i^V^T. y-H9 9 a—y— F9 9 
nC0^:ro-b'y1^T-ii. -eortc0 20<:7)y— KcO^Tf" 

y- Fc0n-;<?;uy ^ U:^^^>fi!l^^y— HOo— ;^;Uy ^ 
y^tfi^-t^^. ^J;c{i\ ^l#gcorn-fe>y-9-y-K 
( # 1 ) 9 9 a<7)o-;<?;Uy q& 'J 9 3 a75)^i^|?2#g<7) 
rn-tv1fy-F (#2) 9 9bcOn-7i?;^^^'J9 3 

;L->'\';:^ 9 5a. r o-fe v^fxi^y > h 9 2 a . 51fi^- -y 
hy— y:^^— yx-f X>'<;^9 4 a, :t-y h^— ^^'T 
yy^9 1 a. jlfi^-y br7-^9 0, ^t^^y h^—^T 

:^r^9ib. 3ifi^-/h^-^^y^-yx>fx>'\'x 

20 94b, ya-fe'y^fa:uy>'h9 2b, i5j;t/o-;<?;U 
yN-X9 5bcoj^i:^rO. roSSS^^SLT. feiM^ 

[0006] c:ii^Ox-^^±co>'N';^iD v.-K 

Wi<r>-i y^y x.-xfz\W^m.^fiX1^^^ixX^n . 

^K^tKommmmmij^x^m-h x a ^zm^^ix 

^(^ytiab. ;lZT(0'f-^^^^i:MLX'f-1$^^mi 

30 -iS^mXi^^t^tlXLto. 
[0 0 0 7] 

[^Hfl^-'M^fcLidh-r^iS®] H 
Xt-AT'^. ^c7)^«;g^c7)TQ'tr'y'*?-y-H(i:. Stg 

mi.zmi-i>mmxmnmzmMt^hco{t. r^-^^yy 

-yx^J^^'N'X, :t-y b^-^y:?^y:5^. 3lfi^-yh'7 

m&) x'hh. 

[0 0 0 8] LA^L, t¥5RcOC:ix^>coro-b^y'9-y-K 
x-^<Bli(ci5V^T;Kh;^^^y:7 m 

[0009] -:tr. iifl^t-y b V 

-^mm(7yj^yYm<7^m\^-^imL^htimz^ :^yvv 

50 -:^T:5^r^5:fc'(C/jNSao-^W-X^US:iS(t"Cfc 



3 

[00 10] Mtw. tti. '^<7)Xo^—^m:<^U 

h\>zhh. 
[00 12] 

-/^m^i^zmmLxm^f=i^'r-:^^<x^co'f-i$'mm 

[00 13] t.fz. :*:%0^CO||2(^#^h~r-^'^yU^r 

o^r>y^fy-ForaT•x-:5^^i^i^^taa^i>'^'xt . h5 

n-b ^y -^-y- Hra^7"-^ilfi(c# 9 f'-r^^^oi&f^ 
rn-fe-y-^-y-Hrt^ro-tr-y^fcOlftf^^. ro-b 

[0014] ±iBO i 3 ^#ffi^^r'r-S>*3^BHcO'7;^f- 

vif<^ c p u t ^ u ^(nir-9^^<r>^mt'^n—(7m 

C:ix(i J: 0 . vy^f-ro-fe ^y l^>'XxA<7)-r— iJ'ilfitc 
i^i^TJi. 'r-9m:^&^zmE:th^m:n. 

f^^iS®i> it/teiSl/- h Srftiico^^^ o -y i?^fi-^(z 
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[0 0 15] ^T^c. CimciO. o-;<7;Uy<X, fflff^t^ 

r^r:?', ^-yhv-^^>'^-:7x-r;:<.:2.-^y 
hv— :7x>f x^'N'x. iifi^-y ht?— r^'WN' 
[00 16] 

(ifflfi^-y hV-^. 2(i:ro-fe.y1?-Sr:gr-r-&y-K. 
3{i:o-;<?yU^^lf. 4(i:t-y hr7-:;^>f >^:$^-:7x-f 
XJL- ^y h (N I U) . 5Ji:ra-bvi^ (CPU) . 6 
(i:^^U>r V^-:7x-^XJL- V h (MIU) . 7I±^^ 

u-;<?;WN'x. 1 0(i:?'n^y^?{i-^'C*>'l., ro-fe^y 

[0 0 17] ^--/h'9-94y9—yj^AX:J^=:~vhA 
ii. rn-fev'9-5hjlfi^-yb'7-:;'l^^^<7)x-^ 

^m^nm-fh. y^»j^>'5'-:7x>fxaL-.y h6 

l^lSgCOy— ^'2c7);^«y hy— y^J^ — :7x>f XJL 
30 — 'yh4. rn-fe-y-9-5. y:^— :7x-f 

>y h6<7)-eiim(-. mmcofzifbco^^ ^yi/^-^z.h 
mmm^tLXAiJ^ti^. ttz. |5lt<. :;^n^y:;^fi 
-^^1 0<7)i^D*y^fi-i-ii^ ffi^7)y-^'2(C^^LTL. 
Mfi^-y h'7-i?'l(rl>. <rn^(*i3 
V^Tt. y'-i^mm(7)fzib<7)imco9^y9m^tLX 

[ 0 0 1 8 ] 0 1 tc^-rv/i^ro-fe 'yif^-xxAi^ij 

(t^T^-5^iMfHi:. 7^-5^<£3l^m3:i?:a^-g,jifi^-y 

40 4, ro-b^y^5, >^lf^>':?'— :7x>r;^^-^y h 
6, C7-;<?;^^^:'J3^>J:t;^^:fL^coS$:iK^•CV^-g)y^' 

LTA:'J$ix-S.:;^o^y:^^^l 0<:0:;^o^y :^'fi-t(::l«l 

isitf^^^±{,z7f.h/u^^y9t^^t'r. ^^jmm^f-^ 

[00 19] ^y;:. diXtCctO. n-;*/^>'N'X9. iifi 
:t-y hy-^-f >':^-:7x>f;^>'N'X (7, 8) . ilfi:^ 
50 *y h'?— :;'C0yN':^H<iS:|^ttC-r§«It>&^'CI^-&O'C\ 
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[0020] m2it. ^mM^m<^mmTmt(si-h^j\^ 

1 2(imi#@OXl/-ry-h\ 1 3ii:^nSg(?^X 
lx-ry-h\ 1 4«i7f^xh-f y:57-:7x-YxyN'x. 1 

n-tr>y-tf:i:uyy 1 8iin-;<?;U;^^ U . 1 Qii-^ 

[002 11 y y^^'N'x 2 1 ti. 1 :6■^^aco;^t2'^^^g 

(N+ 1 ) ( 1 1 . 12, 1 3) tSj^UV:?^^ 

(co:5r;5?^-l>. -ex^-y-Hl l<7)y-H#^$-0 t 

Koy-FS-^ti:. U V^>'<X2 1cO>'n'Xx 

-^^m^jco^-fSitcio^fe^y-Kcoy— 'JV 

F#-^(::i^iIPi.7'v:h^:oTi^^. o^"9. -ex^-y 
-Fl I^SjS^LT. Nil£7)y— Fcoy-H#-^(i:^ 
1, 2, 3, (N-2) , (N-1) , Nt'Sr-So 
[00 2 2] -ex^— y— K 1 Ifi:. ^)y^J<X21^Z 

xhrnm^mm-th j~Yx^hn . -^x^-y-Ki i 

mm^^^^^T^^^ -v^XrS^-y-Hl lc7)rn-fe^y 
-»fxi/yyh 1 7tc^g!$i7,Tv^-S»o-;<?;U/N'x(c:{i:. 
o-;<?yl/y^>; 1 8. >f >^:$'— yx-^XUlKl 9, 

llIS2 0;^?<^ggg$f^^. 

[00 2 3] #^oxi/— yy-Hi 2— XI/— ry- 
H13{i:. vy^^<xmm^^imiLx^^h. # 
>^c7)xu-yy-h' ( 1 2, i3){i. ro-fev^fxu 
y>h(i2a, 1 3a) iDj:i;fo-;<?;^y^y ( 1 2 
b. 13b) u-:^;W<Xl,zXO . rn 

-fe y-t^xl/^h ( 1 2a, 1 3 a) 

(12b, i3h) f^m^^riX\^^i>. xu-ry- 

^(OnL. vx^-y— HI lcOn-;^r;UyN'x(::li;, o 

x(His&i9, mmm^2 0f)<mm^tih. t:^. -f>^ 

-:7x>f xmSSl 9t2{i. >'N'X3^S1 5$::frLT. 
XM7yejL-:f 1 etf^mm^tlt. Cl^ltCioT. 
XhrjybTo.-:^ 1 6(i. v'n'X^SIS, ^f.Xh-fy 
:J'-:7x>fxy^xi4. •^y:^-:7x'<xiniKl 9Sr:fr 
LT. -rXr^-y-Hl lcon-;5?;Py^»J ISCm* 
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[0 0 24] vx^—y-Fi \i5^if^cr>m(ox\y— 
yy-K(12. 1 3 ) tci5(t^#^<7)yn-fev-^xi/ 

yyh(i7. 12a, 13a) <onmmm±. ±xn 

mz-y^.^xmm-^tK :i<^v>y^'<^x2 1 (cj: ox- 
^jifiSrffd^y-h'corQ-fe'y^fxi/y vhtcfi. 

10 K^^'-^snT^^-s. 

[00 2 5] m3\t. ro-fe-y-tfxi/yybcof^gpis^ 

^r^-rT^n^y^HT-fc-gjo [13(2iDV^T. 3 0{i:rn^r 
v^fxu^yh, 3 l{i:'Jyi/>'N'X>r y^-7x-fx:3. 
-'yb(RBIU). 32(irta$x-i!?>'<X. 33(i:^ 
gaia::2_ - -y b ( I A U ) . 3 4 - 
-y h (FAU) . 35\t^^^^r-/i^^::2.-yV ( IC 
U) . 3 6li:y^'J^>':5^-yx>fxa.-^y h (MI . 
U) X^hh. 

[00 26] 'J>'^>'<X>f >';5'-:7x-^XJ2.riv h3 1 

20 (i. 'jy^^'^x^z^h^'^xmmi^mmm^^'^^^. ^<x 

v^-yx>rxfi-^<5^fi^^ht'C. 'JVi/v'N'xA:^. 
^jyyj<.x^^, ^'N'xiim^A:^ (^N-xri-ei^KA 
h-^yA:ti, >'N''Jf'>fA^i) , ^<^xmm^^^:h 

fiJOii^A^J, i'JOa^£ti:t(, >'N'x^x-Y hA^J, >'<x 

^x>f hia-tico^^com^^^m.^'rhfix^'^h. ztih 

CD U N'x y :7 X xzrri h co^C^Ofi-^ 

30 tmrnz^m^tih. vy^^^x^ >^~y^^ xa.- 

yhsico^^p^^^y^-y^^xit. l^^^r-^^^ 
X3 2'C$>-S>. 

[0027] ^cS^^- V h 3 3{i. ^trnH^-^y 
h (ALU) . Ui^x:$^yr>(/U^t'i^^. 
comm^^^o • SScMg::!- ^y h 3 3(i:. ^^^^ 
•yi^^^--y h3 5(C^^orKl^X?:ai:bL. -^^^^ 
^«yi^^jL- V h3 5^>^>A:tl$iX'^^^&»S?LTII 

[0028] ??B/J^^«SCJL^ 'y h 3 4{i. f?i!)/J^ 

40 murn^, ^m^^jssm^, nmA^^ui^^x^^y 

[0 0 29] ^^^-t-^yi^i^r- *y h3 5{i. 
JL-^y h3 3;&^^^^orHUXSrA:^L. rtS^^^^y 
i^jiLy ^ U {znmth^^ifhix\i ( ^y JL b -y 
h) . -E'*iS:ai:*3'r-6* rtSP^r-t^-yv- j.^^'J(c 
50 *JiSfi.^^?&^^rV^ii^(c(i: (^A^^yv-^^x) . 
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[00 30] ^^U-<>^-7x>r>?.-:L- xb3 6«i. 

^\)(n'f-9^'mm\,zmi\\^^ t.fz. mz. nmA^^ 

a^g^:!.- h 3 At-Cy^my^^^)\,Zn'-9^Wm^Z 
1^X9(2> : ^^=^-\''y>'ji.^— h 3 ScO^^^yz^a.^ 

^X^:^® : i;>':^>'^X>f T?i>f XJL- -y h3 1 ^ 

^hLT U y9'^^x^^^X:h^ti^'f-t^^n^^'^U l^z 

™"y h 3 1 LT U V^>^<X^ai:ft§ix^x-^ Sr^h 

[003 1 ] Z.fLh<7:>AW^<D9:^9(Dmth^^U ^ 
:^:^-7x>fXJL-^y h3 6t. ^SSSSL^-^y h3 
3, ??i&/Jv^;±i:S^^:::^yb34. ^^^^vi/^^^ 
vh3 5, UV^v'N'^-O'^^-yx-rxjx^i.y h3 1 i: 

[0 0 3 2] [14 (i. ToHr •y^fXUj<>'hc7)^jL::^v 

T'^b-g.» I13(CSt-rro-h:.y'^?-xl.'^>'h$:tf^'r^^ 
jL- -y h<7):/n'y^Cc:^jE5LT. U >':?^>'N'x>f ^-rJ' — >^ 
x>f;:^JL-.y h3.1. SSSS^-^yh3 3, ??a/hiSc 
.*iaS::2.— h 3 4 . A' -y >y h 3 5 , ^ 

^'J^ y 5'-:7 X XJL- -y h 3 6 \iZi5\'rh ^ti^tico 

[ 0 0 3 3 ] 04 J: d (c. U y^yN'X^f >^ 
x>rxjL- h3 Kcti. A:'3>'<^y:7r l/i^'X^ ( I B 
R> . ai:^3F I FO;<^'; (OFR(4)) . HID 
\y'JX9 (N I DR) . i^jU—TlDUi^Xi^ (G I D 
R).Test&Se tyy^U-JXi^ (TSFR) . 
Te s tScSeta^yVU-JXi^ (TSCR) . > 
9yTh^9V)VUi^X9 (INTVSR) . 

UiyXi^^ (RCSR) *>'-^^iXt:v%^, 
[0034] tfz. ^SSSm:3L- ^y h 3 3U^. ifimu 
-JX9 (R0-R3 1 ) . SEaSi3i::2^*y ^r7>'^^- 
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}\^/X'r4 9XU-Jy.9 {ICSK) . h^ yTTKl^ 
::^Ui^y.9 (TRAR) t^^tfiXi^^. I^MA^^^m 
gijL-^y h3 4Cc(i. ??i6/hiSc^i->^'x^ (fro-f 

R 1 5 ) . n'mA^W^.'<^9 VlVXy--^ 9XU'JX9 ( F 
VSR) . nm^hWi^.^ I FO^^U (FF I FOB 

XUz^X9 (FCSR) ti^^t.iXX^'^h. 

[0035] t.fz. ^^^-r'y£/j2.iL-.y h 3 5Cc(i:. 
^-V'y>'^;<^U (CM) . ^^/^^i; {Tmt^^t. 
10 ixTt^-S^. -eLT. y^'J^ Vr^-^x^rxxx^y b3 
6C(i. ^Jy^'^^X^^ii^^y^ (CMDP) . SEN 
r)^^i\^-{y9 (SENDRP) . RTRV^^jK-fV 
9 (RTRVRP) . y^';rov^;K^ (MEM 
BP) . :^^^):/3^y9 (MCNT) . 
yju^i x::l- ^vV^yV u—}V/x'r^ 9 XV -Jx 9 

{ucsK) cr>^\^-Jx9if^^fix\i^h. ;ifih<r>u 
'Jx9^m\^x. 'f-9t'^~'nm\,zmi^ix. zcoyxj 

-ir 'y^fxi.;^ y h f,zf5ifty'-99mt}<m:> hfit . 
[0036]<J:tr. cicov/i^To-fev^fi^XT-ACri^ 

y9'^^xmm^^^z^h^-9^m<7y^¥^<7^wx^mm 
^hmTh^^me\t. 'jy^'^^x^y^-ycL^x:!. 
:=^-/V\iZ^\^h^-9<r>Wx^WimthmX'hh. 115 

i5Xifme^^m.vxmn^h.m3^zi5\^^x. 3i\t 

'jy9'J^x^y9—y:L^x:x--jh. 32\tnWf— 
^nx^ 3 3ii:^Cgl^-^y 3e\ty^^^J^y9 
-:7x-f::^:2-- ^y 5 8(i:o-;^r;PM'X. 5 9{i:5^ha5 
2 0 0ii^3lc7)^a.y;?fi-^^T-S» 
30 tfz. 5 0ii:SEND^^{i^. 5 liirtg^T^-^ 
y^Xo^y^fi-^. 5 2\±Uy9y<X^^Xti. 5 3i±V 

y^-j^x^^lti:^. 5 4iiM&mihRX/Xlti:hm^. 5 
5{±mmTm^. 5 6{±uy:^^<xniiii^ smuy 

[0 03 7] t,fz. UStciJC^T. eOiiRB I 

x^yr^fu. eiitRBivmmmm. es^tvyj^ 

J^X'f-i'Ai}. 6 9\t^)V^yi^9^. 7 0{i:^-y^ 
HISS. 1 l\±')y9'^^X^-9\i^f}^ 7 2ti:ai:^FIF 
O^^U. 13\tK')}F\FO?^^^J^ lAiimW^f— 

40 ^j'^x^ i3{tim^. iew)y^^^xr-9A:h:fi 
7 9 {±^mmj-=- y h i,zn^himm^mx'h 

[00 38] ( i ) iT. ai-rSro-ir-ylfXU;^^ 

ov^TUiBj-r^o m5i:^WiLxmM-h. mx.\i. m 

ScS|^Xvh33*5. SEND^^{i^5 0(Cj:0. 
!;>':/>'^'X>f y^'-^x^fxxx.y h3 ncS:tL"r. S 
50 END^^c0SI*T^if&2:5ai4>-tl:^t. ^)y^J^X>{y9 
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J: 0 . SEN D^^^^m-tm^^^m ( o y^^^x ) (c 

( 7 2 : 116 ) 0. T-'-^SriSa-r ^ffl^5tc7)y- 
H I D , 'r-i^^^t'<r)i'~ipmmmm'r-i^i)K 'j >- 
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